Shrinkage crack is a common phenomenon in concrete. The driving forces of concrete shrinkage can be divided into two categories: temperature and humidity. For concrete floor, the main cause of shrinkage crack is plastic shrinkage and drying shrinkage. Shrinkage cracks appear on the concrete floor, which can easily cause the discomfort of perception and the suspicion of users' safety. Whether this type of floor slab is designed to meet the requirements of the design load, whether it can ensure the safe use and what kind of treatment measures should be taken is the key problem to be solved. In this paper, the load-carrying properties of the shrinkage crack floor slab are analyzed by field load test.
Introduction
Concrete is a kind of gradually hardened material after mixing, compacting, curing and other processes, that the main adhesive material is cement, according to a certain proportion of water, sand, gravel, additives and admixtures. The component, nature and proportion of the constituent materials, and the various conditions and environmental factors in the process of preparation, hardening, all have different effects on the mechanical properties of concrete.Concrete is a heterogeneous anisotropic multiphase mixture material, it is a three-dimensional irregular structure composed of two main materials of coarse aggregate and cement paste, and has a nonhomogeneous nonlinear and discontinuous nature.
In the process of solidification and solidification of concrete, shrinkage deformation will occur, and shrinkage cracks will occur when the shrinkage deformation is too large. The driving forces of concrete shrinkage can be divided into two categories: temperature and humidity. The early shrinkage caused by the temperature effect includes the hydration heat and the temperature drop caused by the temperature difference between day and night. The early shrinkage caused by humidity includes plastic shrinkage, autogenous shrinkage and drying shrinkage. It is worth noting that the shrinkage caused by temperature and humidity are concurrent and interacting [1] .
For concrete floor, the main cause of shrinkage crack is plastic shrinkage and drying shrinkage. Plastic shrinkage occurs at the plastic stage before the final setting of concrete usually occurs at about 4 to 15h after pouring [2] , and most of them occur in the plastic stage before setting. Due to the hot weather, large evaporation, high wind or hydration heat, concrete appear cracks. The experimental results show that when the water evaporation rate of concrete mixture surface is more than 0.5kg/ (m2.h), the concrete will produce a sharp contraction, especially the concrete with high fluidity. Dry shrinkage cracks usually occurs in the hardening process of concrete, water loss cause dry shrinkage, lead to volume contraction, when the deformation is constrained, the concrete will produce tensile stress and strain, when the tensile stress exceeds the limit value of concrete tensile strength or tensile strain exceeds the limit value of the deformation of concrete, concrete will produce shrinkage crack. For the larger surface area of the plate, for large and small upper wedge and irregular crack, especially by pumping concrete thin plate (such as thickness below 120mm plate), serious cracks through the floor slab.
Shrinkage cracks appear on the concrete floor, which can easily cause the discomfort of perception and the suspicion of users' safety. Whether this type of floor slab is designed to meet the requirements of the design load, whether it can ensure the safe use and what kind of treatment measures should be taken is the key problem to be solved. In this paper, the load-carrying properties of the shrinkage crack floor slab are analyzed by field load test.
Basic situation
A high-rise office building, the main building has 30 floors above the ground, two floors under the ground. The main body has been completed. During the construction period, it is found that there are some cracks in the floor. After the scene, cracks appear on top and bottom of floor slab, some cracks link up the slab. Without regular pattern, lengths of cracks are different, the maximum width of crack is 0.6mm. Part of the floor there has water seepage, as shown in Figure 1 and figure 2 . According to the crack's shape and the actual situation in the field, it can be judged that the crack is the plastic shrinkage crack of concrete. By testing, the thickness and reinforcement of the cracking floor slab are in accordance with the requirements of design and code [3] . In order to ensure the safety and provide the basis for the subsequent processing, the field load test is used to evaluate the bearing capacity of the cracking floor slab. 
Field load test
According to Test Method for structure [4] , when examine the bearing capacity of element, the maximum test loading should be 1.6 times of design load, so the loading coefficient is 1.6, the symbol of bearing capacity of the floor slab is tensile reinforcement fracture. For the subsequent use of slab and avoiding causing large unrecoverable damage, the loading coefficient takes 1.2, while the symbol of bearing capacity is d the bending deflection reaches L/50 of or the crack width at tensile reinforcement reaches 1.5mm or the steel strain reaches 0.01. The maximum test loading should be 1.2 times of design load.
Basic combination of loads is formulated as [5] :
( ) 
This test uses multi-stage loading. The holding time is not less than 10min, after the completion of each stage loading, the first level and second level load is not less than 15min. The holding time is not less than 15min after the completion of each stage unloading, not less than 1h after completely unloading for measurement of residual deformation. The test use method of heavy load. The load is brick for construction, the average weight is 1.75 kg. In order to avoid forming the arch action between the pile and pile, the space between each pile is not less than 50mm.
The tests were arranged 7 deflection measuring points, measured by dial indicator. The 20 strain gauges are arranged on the top surface and the bottom surface of the floor slab, measured by the electronic strain gauges.
Result analysis
Result analysis is according to the results of deflection and strain test. The results are shown in Figure 3 to figure 6. Seen from Figure 3 , load-deflection curve of midspan is a straight-line shape before the load reduction increase to 4kN/m 2 , the element is in the elastic range. After the load is more than 4kN/m 2 , the curve begins to bent, the deflection increases speedily and the plastic deformation begins to appear. When unloading, the curve is bent before the load is reduced to 4kN/m 2 , and some plastic deformation cannot be recovered. After the load is reduced to 4kN/m 2 , the curve is linear, and the element is in the elastic range. There is residual strain after unload.
Seen from Figure 4 , top plate strain is a linear development with the increase of load, the maximum strain value is 592µξ. The elastic modulus of concrete E=3.0×10 4 N/mm 2 , the maximum stress value equals 17.76Mpa, more than 14.2Mpa that the design strength value of C30 concrete, but lower than 20.3Mpa that the standard strength value of C30 concrete.
Seen from Figure 5 , the load-strain curve of concrete above slab is a straight-line shape before the load reduction increase to 4kN/m 2 . After load is more than 4kN/m 2 , the curve begins to bent and the strain increases faster. When unloading, the curve is basically linear. There is residual strain after unload. Working ability between reinforced and concrete is good, the maximum strain value is 243 µξ, taking elastic modulus E=2.0×10 5 N/mm 2 , the maximum stress value equals 48.6Mpa, far less than the design strength 360Mpa of steel HRB400.
As can be seen from Figure 6 , under the first two loads, the deflection curve of the element is very similar to the bending moment diagram under uniform load. Later with the increase of load, difference between deflection curve and bending moment diagram under uniform load is more and more big. The deflection at midspan grows speedily. It shows that the original crack (the floor slab has many cracks) weakens the section stiffness, causing non-uniform stiffness of element.
In this test, the maximum deflection is 4.2 mm, maximum crack width is 0.32mm, the maximum strain of reinforced is 0.000243. Did not appear that the bending deflection reaches L/50 of or the crack width at tensile reinforcement reaches 1.5mm or the steel strain reaches 0.01. This cracking floor slab can satisfy the load-carry capacity limit state of design request.
Summary
1. After the concrete floor slab has a shrinkage crack, the bearing capacity can still meet the design load requirements when the construction quality meets the requirements of design and code. 2. Too much concrete shrinkage cracks will weaken the rigidity of floor slab. 3. Cracks will cause water seepage, steel corrosion and adverse effect for durability of the element. We must repair the cracks timely and effective. 4. Surface sealing treatment for the cracks that the width is below 0.3mm, pressure encapsulating compound for the cracks that the width is 0.3mm and above. Cracking floor slab needs waterproof treatment.
